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fcastibi ppfi^ iigliHg sAfaS®*# 
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emiiMm im '©w  ^ fiiw #tiig«s ef tbm 
iegp@irl3Mii%&i hmmmBf. "« i^3 i^i©a mm pwMeiy loid 
;»rar imwlepNt Immm mm- pesHtia^y w^m* 
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*S»33iSi' #f & 'ifflBfiO*# hSMe# iWMiy '®#iAf68ZA 
•iisissaw** 
W&m ymm tlmm «6i^  hmmm isf««tM 'luAm im. tito ^ 
mm U ii«iai pm i^mm* 
ItorlJ  ^tim msmk« little if My jrop^swa tfc« ^siiMif^  ti^ ii 
ptoia* §1^4 W-MMiiLt.ly IstWtiS t«K SppiSig' b#f«PI .'toWFB' iM' 
imthw mwMmmm tti« •MMmm* • »®: 'latiWls '(iii^ teMalni. 
M art i»B  ^wfc iff lO •lalfc iti if^  'fe-'tii vw jtni- ••*• irii'Tfii '(iiifii i^ iiitii ife .AkK 4 -^im -rtlbii rfc tfir *^ - tn ii^  rm itii 'iirli wt u^^ cwi m HmS. 
»ac  ^Sh^EN8Ni£fcW* 'r %M1B 
la l^ tia wilt an -SSstties tteis 
S^EIi^ MHi#i3% b9@sM@ 'I^ t KaiJ.l trl!® WHtllW' 
hrm  ^is ilewt, i^pai.» t iyii' 3)« 
vAwSw- • ft;*iiTOl&'4»^wl» wJfc jfc *^glrW%d&g IsmiHiMB^y 
piHE|d.isilg ttS^NSttS Itt n»i»ft.j(t Afc.fc«<itMM« f^e %0 gM '^t-w. st«SHS* 
I^ Ni' .2.0®4.<6®S tte teiM 3st®i%2,s sy^SeaUtjr 
i t® 3 ia^asi fe«f©iMi wHtS  ^mmm  ^ k)* fymMSA %m %hm 
• 
rtgm- 1, A wttoallj lateral of t« idUtbya pb<»dfeg 
•th® -wlXtSag of tliif stag .^-ef ISeTBmdLljB 
*•3^ * 
flg» 2m Destruction of thre© lateral hammlwi mA m bwi by 
tfe® fmgus progressing domward from the X©@» ia 
Imlm .iewwA the 1<  ^emsr (mtrm) m thm 
rij^t i»a4 Ute fourth lateral i»«p the tee ®f 
the bM not bem affected. 

Fig* 4* plant days after iiu>eul&ti(m by 
laa«arfci3ig E^elium fro®, a pjore culture into a wouod amr 
th@ bas« ®£ the laical, A view «f ^ ymMia M 
tbe Is given in figur® 5» 
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Cttltaire 
h si^ qs 
ip)|tol» & SifBS 
B-p^om & 
•* 
6~'1"*42 Cttltw® 
S-Zi-kZ m Mcroseopie 
4-S-43 m Meroaeopio 
4»24»43 60 'Smltiire 
5-6-43 60 CMtttr# 
5-28-46 60 0ultiir« 
6—25~'46 — Ctiltur® 
6—X6—47 80 • Ki<sro8e®pie 
m 
Hjaafes l@ih@d8 
S©wes :«f ,iaf«tei ' ^8«i to • 
^nta  ^ la th® 
• &f eopses tfe® 
©esiifejf Si©«tifm l®e©ii' obsenr«»i^  «its®&s®® 
Vm matm' 
H 
i%at« 3f ii@a» 
I^Hivsr 
Stat# fwk 5-13*  ^ • 5 •Si#s® 
5-13-44 as Sipitt 
6-1-44 -
7-16-46 100 Sj;^ pt®w„ & »i®B8 
5-13-44 27 Mga# 
5-13-44 75 IttwKsseepie 
5-13-M T5 Mpia 
6-3-44 «» ^%s|3t«s- k «lga» 
5-14HMf S3 Sip® 
6-3—44 — % #l|pEk0 
6—2—44 - IE. sii» 
6-17-44 lli8r©«e©ple 
6-3-44 95 S^ i^^ oaKt Sr. sign# 
6—17—44 & si|^  
7—2—46 slfRS 
7—16—46 95 M«TO»e®pfe' 
lEbESBsbSsfc 4a 7-6  ^ fO 
M®f%h Baa^y 7-p#^  ^ «*> Syi^ tCWW & 8i®BS. 
• ji* tinslilssa. 
«>• 
— 
ia«f¥®'S«N i^o 
l&om&0 16* B# '©f 3^6-46 *1  ^
C l^i^ ea m^gmv &3tmM 
S'lat®. Fark 6—23.-44 2® l^ ^pfetw® «5 »lgB» 
6—21—44 «!*.' e«lt«Er« 
6—21—44 , 
wmi 'Qmp' ik^m .. Syii^ .€» fevsifa® 
»®*y Asis • 7-^ -47 80; 9t. si^ ns 
fabl«l* .feetedtsis 
® hf s* 1* biiaa. 
 ^C©ll««rt»4 fey Br» ia t^a. 
« ctell««fei^  toy- br. t, ®* fa^ aa* 
 ^ .P«w«Bfcag®a f twii ar« la »«• l»8ti»e«* mA ia 'ttthftra 
«e!ttii%« f©r ®Ar t^ Ms @f wfte %«»« 
^@itm m t:aii«ti^  tk« M- %li« Im&iMy 
ma .«ai t© %k% sa«# m f©p#»t <ai»iwi. 
• Cf tih« fiw ffl0fch©4s mi«d for identifying tfe« 4i»^8«, e»ly «!,%»« 
©f tii« ajcamination under a mieroacop®, mi ebtsrmtlea @f sjap® 
%ms mA sigBs eaa be considered positive. l<Jentifieation» bms&i m 
aitei^ seefie «tes«rmtions either of signs or symptrntt mm fee eoR-
BidmtM m m more then probabilities?. 
 ^$Bt an mmm pittogeiB m» saltmrM, apores mrm pcaAited 
ij3. wnfe  ^^ issjerossopbe 
h at i< b^^ ee «®i ^ rm !.«%•»• 
mm 1^  taf«i8%irt. «p««» «fc, l^ i*«r ,i^ » if<w»«to8i la 1%&0 to %® 
pmt e«o  ^ ®f te® ©rtgsaal ®taa  ^fe<»a ti«i%r©y»« l>y tte® Gm-
«f th« arw« ia sehifnir' i!teii««i®  ^ 4^mm tesd .kiuleft ate«s8rt 75 p«p ®««fe 
#f tli« hf 1944 is Amm im ftfai?®' U.. ' • ' 
•m® ClWIi® 1) .«bw tl»% %h.m «i#0Nia« had li««» 
m sQj^ m M «lghti»«i- i» tmm ttni m» l» 
it mm fatt# -pE i^fely M ©*&» Iisna @ewi&i#«* Z% -wm €#f 
iti^ y M«aifeifi«4 m !• %.gatel», Sja mmrn is leiwt, on® to Itss^ri 
mA iwm wi»e«i3n* a sy»l«i^ %ie' dt iii* wbslaing ec«aifei«a 
mt Imm werali profeatsly iw<  ^tli# Mjetmrn (¥ig* 10 • 
fk* Mm&m i» pjwteiitlr p^epiai thip«3®^b««% th« M,4wBsit* -Fljasta 
imm ^mrmi. $M mms' &2.&m hi.0imj ^ 
Mmi^ irnim., 'K©#, -mA S&m* §3Mm  ^«|)eet»eas w«ra- aet 
sti32.«e%e4 f•awl^.nyj.wy al!@pbw6imi,6 ^^ aiaam »^am.«aft.- '^ qt^  was llam-s-
ientot lui tfe« idiiil.f%|r of 
fl* ®f plinths ia «i« pseaif# «fei^ npe .^ fiw»t 1 
t® li© par C'^ 3.* 3.)». 1&« tei#«r |Ntif«at%a .^ wi« fcwid in grwps 
©#• pl^ H  ^^emim  ^«oil^  ««t reiativ«ly pp«t«et«d %« 
m ai%m» Ifeia 
&t tb« Mmem^ ma pn^^lr iMMmtM hj 
*eart-al faitl.®B«, m miMmm mi 
1% wm mt mt0mm t® mmmmMm larg# p-wp® ©f mme plmts wi^  
1  ^«»ii«Be« ©f «#riaiia iipsfcs* idthSu 2D0 yards of hsMr iisfeetM @»at».. 
WtltoM a sti^ « pia j^,, %h&m %ktA were infet^ ad iswre 
aear ©f ntflaeeafc fc® »Wi»r.,. «# 

Figure 12. Map of Iowa showing counties in which umbrella disease was present or was probably present 
during the period from June^ 19^f "to July^ 1947» 
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paW3®g« 4$«i« m% pmmmm & vifefy atefcsiKisa fer iiswdjaatiee* 
Caltmral ^  'Bairifwiaatal 
, ft® «lte«s gr«w msAllf m %h« rat« «0ssl 
memt @f mm m m«M& itt '7b® 
«i ia tfc® «arly stasia .©f ^©wtte teat evmtoally it 
hmmm- tohfe %M>mt atrfa 4pr®l©|mi m& -tt® taitmre 'teeeio#-
eettco^ f am mMmmms* k m 
th« 'mMmm &£ th® agiar bmt dit mt t&m ttnOtw® %hm m^tmrn mm 
«xp©««4 "fe® 
QaMxmm m t-hat iwr® givsa. .imff ieieat ii#t 
fir©tee«i ia itvm <tays. mi mmttmeO. siiipLe pycuMia 
i& %mm imya (ftg* 13} • i««^opi®Bt sM in ftbo«t 
tMjPtew •«!• pj€^dtia. wi,«i '«w«p«» mwA &m&m& ^©m i® o%h«r 
Cfig» '14) • li.e«>«»Fie eat«iaatiii«ii. pr«pa«d, s^etiiw fiw f«r« e«l.-"  ^
%WNis iw@al.«i ©®«®is®al »ith  ^ i^ ms mi %•© «i®«s (Fig# 15). 
fli<i «iws i^^  .iiBo mmvm€ ia ai«r«f|r«ai4t» similar ia shikpi «ii<l .ia 
til® mm mtr^m mMk-%km ®©tiii«3^31a typi pjiraAiia (Fig* li)» .Th«y als© 
©esaoi'red in vmty .iiff«jp«»t fr« tfc« miSMl pf«iiJia.a (figs. If 
IS).. 
a# asewssity ©f ll#t f©r sp«i«l«.ii«® of .^•. rihis» -istt^ esied by lfc» 
®&#«rmti«s ©f Patt«rill ms fmptlsr €€»caEistrafe«<i Ja fear 'SBSiseri*-
asufcs. fh« pr6®«dap(i mm t« pup# ealtoir«9 ©f %hm piiUteg«a t® 
li^t twm immimm&t ©r lii^ im p®ri#i» tmm i^*r«a t© 
tw»ii>jHPi«r kmstM daily aM t© "kfttp im ©sejplist# daitoes® stollai» «lt«p»» 
at i»@aiti©as* HI ealtw»# %& light pr©^s«4 piwidia 
»3:2w: 
13* k tyonMiJift'of B. gtbig 1» ^Ir-
tttrv m 4iE :^3m9# 'i^ pur. (x295j » 
-33-
fig* fyeaidla of ]|* lAteta la etfttis3r»  ^m p«fea%© 
a^ebtos® iig»r» c^ tl^ s). 
r 
rig. If# mt J* riblg c«aAsS4i4% 
feetli th» aMi«re- a»i ai«®- pyenidioifi®f«s Sm 
mOMem' mi -petol# 
-•35— 
?%# mA alcro- pycaidda ]|» 
fro^Mea  ^si^  hf side In eolttipv oit 
fwfest® igiup. (x2a0), 
« Xf. MieropyenM&ft ©# j|» rlbia of a shapt mrj 
MiimtmA iwm thst f««A .m the host. im mk-'^ 
%wm mi ]m@lato dexbros* i^ g^ « (3ii6). 
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h* Pwiods &t ti*i ijs i«f» betwe«n tha dai«* mi iaoeulatioa «£i 
i^a.%m ©f tdliiag im tlW'' glioEfcs iaf®@t«i iA%k 1. rlMs* 
lawicri^  @-f ' ^em tor idiltiag •ocear 
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Fig# &4s«ftiD|id »is!ae plant exhibiting 
wnkmr %hm viltad buds and a canker on m 
M^mmx of taabrella dis«as« hr 376 4sm 
i»i«iaatice* 
i' 
fig.* mame plant •s -^emS  ^ wiltiag 
mi canker tffifii. of 8sA>r93jU 
iiunniw#. sii@p(x« ' !^£a,m' &mimvd hy 
'nitai' la Ilh« M fi#ir« If wms 
sim Mps- bei&m %>M» mm*  ^

taa&M 5. pretetimi mi p^ ttyia -gM. wfmmmm &i s* vlhim 
m mtm'pli^M* -. . .^ 
SBmwMm&m m* &t nr 'plan%« 
®f 
inet* 
lAaufc-g  ^
 ^ .SsNteiai 
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4# of 1. rilidUi t» pKr« miktmm irm mmsm- plmt» Sm^Vh-
mifmmm'mtb0de. 
mhoti^  of 
inoculation 
•ifariwKr' mi plant# - -^ ®f •••pliBits 
' • S-
1 % idLth fjTuetifiesktions 
3. id-thoat f^ etifieationt 
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•3 .13 
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4 1. fructifioationa 
1 lAttosiit f3metifle&ti®ai 
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5 § ® 
$ 7 with fruetifi«atioa» 
f without fruetifieatioiM 
f 
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i without froetifieaticms © 
f@ta3.« m , , m 
• S»« 2 imt mt »efch®ii «f 
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1W.« f • ' l«g«nN»:r ^  p^Uio^n irtm pif%s mi si^ Nkt 
tiyiMEB'i diiffepssS iMifebsdis. 
. i« A ttm 
of «f v„:, ^ fSW ii#» : ... 
iiK>e, plllliyjljjl m. 4» » « B* siilibi 
i '•• a m 
' ^ ' 
65 a © 
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. © 
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4 2 ® % •/O' 
« 1% # 3.2 P t @ 
7 i © fi n ® ® 
!««• 51 m '^ 1 m • »  3t 
 ^ stttt' %#%*? f 2^ ' 4ssb8s^ p^ $j6|b ®t '@f hiffwffll I wfrliwt« 
%h&%  ^p«r mmA m«m 4eai 
(fig# 2f), ^  pm e«afc M tmmme  ^to« ®rigli»l , . 
ted |fig. )^, W p«ir es»% m hm^ f^ m tfe» 
aM 1? per wr®- a»% Xmrnkmi. f ®r haviiig l^ a diseai^ «s4. 
•ttadl»fe«8itsi«iiy  ^a «•!«» f>l«^  (t^ « #}* 
faMl« #• ef lifete &% mM «f tite 
nead»«r e£ mlm&» 
KstrhedE"^  
©f • 
»«feer ©f 
teut 
£»>eulated 
si»«a only 
'dwMt 
m%h«t 
flaBaiBSiieti' 
1 k 1 •3. a © 
a M 'a i 1 X 
3, m $ m 4 u 
4 2 1 1 ® 0 
$ 5 4 1. 0 © 
« 14 t 5 f ® 
f i4 f 4 1 a 
«3 If 14 
m 36 iS If 
 ^Bm t f®!* #i^ erlpti« «r of ino^uLati^ # 
» 
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Fig* laepgwaatiKl siaiae plart, ^Z, emi M» #©nki^ , 
03$ shwitag mmgrnrabls root derslopswil Mia t&p 
gemiM tfwpit# lto« death of the orl^ is  ^ »%«* 
t® ti!« Mh»l is attach«l. 
f®y#g©ti^ . d&ia « fmmttlm sfea* tttat ti« .j^ siWial stag* ®f tlt« 
i^ m0m i8«4atfe«i. .fim i|jie«s«i ]^ 3j»ts mm th® ei»®«tiw 'apwt @f th® mixtvillA 
Aismmm, mmrn ^mAMMwpmrms w»# %& %« r«aL«t«i m 
^smm «fc«p( iMmtd. m it m». j^ sltol® io M«itif j 
%ii« fei^ * Wmtv&m^pte mmdm i^mm mm- wmi9. &i th» f^aMial m%90i m 
MttaraOly ia£i«t«t pisaats, plaot# aat ta pmm- ealtwrew Amtivn  ^
ixm .a8eo#|Jo.3r»8». Iht® fSMtftet #t«g« i«s. la ft««ha«i aai rf.®r©ie«s 
wmttmn tvm, flmA ti#ette» 
&(• pei^ to«ela mm f «wd sta  ^m .gtiwpe  ^ la «. %l.»ele #tsf«witai 
•(•!%»•• 2® 'leat 29-p). Is *!*»' ttw^- tmm •§§ fe® 2®4 Meriaaaf Im 
if IQ5 t& 241 nitto- m mmmm 
a# pKtimmiM mm &wmfSM mi%k §ml (Fig. liwtag •!#% marnmp&rm 
im m af&iw to for s^m 
%Sm m£%mt 3r«3.eMi»i. £rm th« mmm Ifigs* 29*11*%®)» tiftez' 
*»«mwa:iitiwg |ja lilttfkf' w sl&sw# sfwttttily s®pl3?bt»i-» 
iSsBel we®®4 ta •It# imm. 11 x iS iat x 193 tdmmm 
(Mg* » Ib •arly  ^ «®Rta  ^ & kmrily 
.gramlfttei 8ftt«riAl imm ibiA 'Um  ^ mmim^rm sns 
%jr iwm #aai immmtimrn 'flift tip# #f tlw wmt mm Cl^ «* 2f-«) aai 
titai sseaps l^  a %r&mmrs  ^ wpfcar® ®f tii® met M tli« 
'fkm @i#s ^«r« tii« ,f®«!«i assar %li« «^paisiM ©f %'ii« mm" 
t«ats ©f tii« »ei ii^  pmmAm %hm »pmm ««t ®f tli« th« .««»-
hm 0t ia •e»©b m.tf Titji«ly» wlfeli 
•5?-
\ 
©f j|. with mumf* 
&m 'mfci. im &t m •MmmmmS. 'Sim' ©f R« 
:©f j|. ribia on m 0.mmmA Bi«» ®f 
ft* &ljsS»m* 'mm m right contraia* 
«ai f«wr asci* {3Ei65) 
-59-
Figure 29. Asei, ascospores and grouped perithecia of B. ribis on R, glabra 
(a-j, 1, m, and o x 440; n x 600j p x 100) "" 
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imm sbviotts in p® i^dtli®©4iit wilAt im ««ei (Wig* M)* 
WMt mmmwpmem t«piM i» sis# irm 4 %o ii fey 1® t© ,2?' «iia?oas wltii: 
m mma  ^#f f by If f)« 
fa&ls '9* @_f ays@e#p@fss of %>*«* 'gfl^ ««ibag eAs'itils 
«•»« mae* 
MiiM«NWwA»- i« fflieireuMi 
' Aswms 
Soar®# ®f Awag# lengtiV' towa 
ef -mmms smmm 'Jleairt^  dila«t#t«r iijawfepr 
Sato»liy tr if.5 %f a.f . 
iafeet«i 
fijmai# 
In®««latad S4 lf.4 f*f 2*7 iO-W 5-1© 
mai« 141 if.4 ?»4 a*f i0-2fr 4«4i 
Tii«y g«mi3ia%«  ^raadSly .itt mt*r mmmilf .f«^wia#ii^  tw® g«m tttl^ s th«t 
fejmaA iMfierm htsmadrng mwy 1«  ^(?%• 3)* fh-.i# -^ taiwstftristie 
a«t.li@i &t' mm mmd Sk^mtf S%@v#n«. «nA Wile^ax  ^ (45) help 
j|» ilMs frm mws^mmrm ml©rm, fk» ®^%«nts of thu 
*8eeapc««8 ar® 4«a®ei.y -^pmBSLm (?%• p*)* 
Bethi®if8l3ji ^ eg j^ aidlgi «f J,. giM# ©i^ f» ia ite« emkmm-
m ©f ih« waw  ^awus^a wsaally liftM® t@o t# tM%&m aftwp 
©ecttrs. fh« t&m ia tfe# e«fl« «f %fe« hwfc, slagiy ©r 
•imfWHi with a ®h«rfc ls>«iiE (?%• 31 32) 
8fN©»® ar®, •«xfcrmi«4 1» ©ianefci., 'tfcej vaidisd la ®i*« £psb J5 t© 
aieraas Sa- toy 116 to aM av«Rig-«d 13f ac 
30f ©f rSMm witfe 
@f tsTfim of aatelij ^  a 4is®a««^  
s|«i of &a&om i^em .£i2}.«  ^
« iewbygsmular (jc^ ) 
Fig. 31. s t^hitarellft of J,# Hfeis on » 
•4ismmA ©f jmls* wre p*«8at^  
1j8 oth^r s««fci©n» &t this (30.75) 
Fig. 3a* P^pea^Mst m£ §* ribia m siea @f J|. 
glabra* Th« Offie m th0 left ccsataixis a ws# ®f «l«a  ^
spores in aMitim to tihie 
"44" 
•m-ArnA 3m- mmt -iftapmtta' 
 ^'i^ m -mm %i^ ' p«ritheeia« tb# twe 
law 
Buf awiHrmi' ]^ enidiosp#»it mm tmami. ^  m&jmewmmt «ffi 
intal' «» «talr | ae 17 alsiiw  ^9im mM IMm 
%&i« mMM -<0>£ l^ « 'c^« 33&) • mpmm iwm 
swsi^  |3ja9 'bmm'k %a xi ibic7i«» $m isimm^m %* u.- ts $m 
ull^  m «t f m |.i vimmm-* Wpmmsf imm m%%mm-
Xn^fKr i^Sl« tmm l^^i^lated plant>» Mr® & Mtti# i»il.l.'«r^ fcluia^ 
tiios* .trm x^nts (Table 10) • 
tiMA ef of' g. iwm thime 
WmamfmmA^m ia i^ wmm 
at«rag« 
Mmm&t afwipi Im /^ 
&f 0fmm mpm'm Ims^h 
nat^ utaSJy 
xsuvvvim 
plants x6.3 1.1 
3S 2«i 1^9 
§^%wm 176 17*7 i»f 2.4 
fistkl's 2M ifj ^•3 '" •" 2.t •' "4^ 
W foraing -mm to siViwidL 
iiiNni •t^ 0 -mm tOmmrmi %& p&mmm-
 ^ The emLl nuste* of spores mastered JTros iiuMsulated ami m^vopally 
lafseted plants redtiees materially the significanee of this 
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Fig» 33* a. Pycnidiospores attached to sporophores. b-d. Geminating 
pycnidiospores of B. ribis frcm diseased stems of R. glabra* 
roofs 
issue 
living tissue 
cambium 
pathogen reisolafed 
Fig. 34» Section through the center of the crown of an inoculated E. 
glabra plant from T«^ieh ribis was isolated at the points indicated. 
^ 
©r Awiimgp ifi§* 3>-bid) • ali^  tliis. 
.la 9ims '^ wst W$T% 'ibessss &t •3l4wll^ sp®*'6s  ^smssisb tq 
tfa# iWig* si)« (is) li»» $iigg«mit«i tit&t %lm 
IIWt <1ITMliri •> fMi H "Mi lit iW V t^klMMdlKin StWMt aWWUtklMMIMIjbW 4  ^ nfi lli>m>%i'a • iHr M iM m^mTwmpmW^m ^#ir¥w 'Ml 
8ib0ia3. sdbstoisiw 1*0 ttl,es^ ® r^# gp$s3,aiiitl©ii msA 
fim r^ enpfelv# ®f f, rlm® '»««» ts&lmwt s© »© r®lati€ii8iiip 
1^ : slititilwa* 
la -rim «f tte® a®i^ ©3y0#.@al. #sajm«t.«e4sties ieaertijiBi. 
ia preeexllj^  pa^ s^  tb« musing obimilji -iisqus® gf 3t»t0 
a«alga«d i© B»feri^ riM«ria zdbls G«>sswite@&«ar awt 'iagiffip.^  
^ Oi8tt«a«d E* fd.abr& twigs on idileh the pathogen imMf, l^fvAting a£^ pli^* 
mmm&% microacoiw slides of the fruiting structures wmm «mt t# &•, i. 1» 
§t«f^ »# s«ifi3faw4 tto« M«iitifl«&tie» ®f th« «»• ,J|. riMa §. It ©, 
-6?-
em ^  m wmmmAlM %ka,% Mbis €«&»«« %li9 
labf^ Ha di»«i««4 fh# ^a®i» ma fMM in diig«a«Kl eeaiseteai 
ia Imm, MimmA s«i lise i^a, ©r la by 
j^ aHfelng j}i«w»» mt tisimi® ia »$&r atidilA# '1ft -aitiiiii® t® 
'imssts «^iiig' Wm. MMmm, tti« pac® 
m h^skaX tipi pr^ aacnnt 
,%l|5i«al •••ay^ tew it^ m ««@d m imm^m* 
Alfctoi^  Wimm ma m imm^3»&^%j Img i«l«j ia f>rete@t>im oi 
s^^@mg: tmHi mm te)e^&ti#MEy. %tojrit !.« m fi3M rmwrn few q t^tiiiioiiiag 
hi* i&tft aMm me «f m^rAs ^sltimtad Bpe^%mm rm-* 
t%i« 'iitt«at« all stinq^  %@ iii^ at« tte 
frow «i»t*c4 failJii# fis^StXy., %km r«J# t^i®n mf ,g« rtMa irm. 
tfpl:@ttl eles  ^the- @haia of mMemm 
m tmm  ^r«i&tteamfa%« 
' fbtt ii&m%i.%f ®£ %hm  ^ Amgts 'iw«i« te- h<»- weM. '«s%%l^ ish«i» lotb 
^aldljO. fffifiibteial «taii»i- fit %h« €«s«rl.pti<ai» ©f GimmamSsmMfe ^ani 
'&8 i^pir C )^ aM %hm ^maj^ mi.»%i.m &rm t© tii.©s« 
i^-ateriteM tm. %im ^sawt twm hm%m (4§, 46|,, |2, 53, 
55) •• It«' atollity, it® ei pipwi^ . m stareby «®dia, 
its ^«ra«i«ri!iti«as- && Its failiHr# to •p©ir«i&t« 
la ©HGLtwps# ^1» awA its r®a% ipwth m eamsftii aa  ^ mpi^ m 
s®Pf«33rt its M«®tity *s ftM« mw* iM mm wimm t© 
fdUlw^Sliaaup, mrnmrn Wiie«*« mrfatiO.. nawi* 
is, hmmmf ©©Rfaaisa as %& km th® m&mp®wm rS3.«a#«M4 
fym th® ««ei# Sfeaar, Stwi»ii airf WUmm CM) St«#wsts C52) 
m laiafal rapfctti^  ^  the «««# -^ SaSA i# -.eeatsai^  %& mm &h&mtmMm ©f W«  ^
'1^  liftf (61): 'suad WisA,mm mm im  ^ f3e« j^ ui nhewed m 
mi'^ mem mi & pom i» tha a»8®i «r« ite«» carofBlly pp^s®  ^»s0i 
M&mtm9 .»«e%l®aa -por# ®3«»la®A| s© tli®'fctwfi» is 
la spit# #f th« TOteasniia, iatculatioas ©f »ae itoatgi ¥y & vail«lr 
@f wit-hois, f»iy Itttt® i» .ki»a tto® 'aalittraJ .®f di»|«f«al 
tH# tepts* Ite iftia tlat v«a4jJlf f£«i%s la %li* tees! tis* 
ia«a .mi tfeut %hm s t^es mtm #f i^maii^  «ith«r tte leaved @r s%«w« 
#f a^!" iM$We'0i. 1% i@ fsbs^ s#!.# "fehbt %}|« sjpdfnis: 
wwiiMrt ffw fch« «i3Wtei «f th« ^«sr «!»« iisAia^«t iimi peri-
f^ eii 'kesltihy wwfi»y SMSSgsS# mm If %hiji 
a«eli4UilaR i» tb« .Miu» of iiso@i^ iA, it mj lieil h9 mrf |js«ffietet 
Mm^smm £rm -m^sm ^eltm wmmM 
utoiti^ " ^^ s#2va.ti<effiii^  wtwtt'  ^thtt aai^ :wim.« yi3.ati®ih8hlbs ©t b» 
34 «®t f Ai» f) ^ its 
ppisimeti'j, t«t|». siaee tb# iSsmmm  ^ diH not fiw fwts #f 
aa-a«feit  ^these hamlfeiiy n%uAm prmpiKimm jft SSW P@t® Sm. til# J£rwin<*' 
"lii@B«Mig it i» A t^Jftil. if •p'Wii ®f tk® iisiaBii ®««awr» tiii?««|^  mOem&tmM 
fsortii. 
limoreot »»« a«i %®*3.«8, ilartaorfJa w^t» Fwnt.^ ,. 4»s©FSte(  ^ 1  ^
%iiiitifle&tion made by Dr» H» !• Harris, fct«iyd, B^artoent M" I^€g|f 
aoi liAiaa^© ,^ Iowa Stats College, Aaes, Iowa. 
it) tf) «aei ^afrlag" f««4'tig if«iy' • 
lafceaO,# ©£ j|# idrifefm* 'IBmi wesii^  toy tli® i«pf«#itl.:iwBs #f tliw# 
^Mil.d 9iQhNi M #jr iii#Ki^ jLd& In t>lMi  ^
Oljp«ei ®f ihi® »«»•#! iMf®«l.i« iws web' istotaiaMi, h©wpr«r% 
If '%b« awn^e is' « a 'i@Mtl.ie '-mret ^  iai»Im aM. ^emm  ^
•b« ealitmtwii ja%«b8iv«3#* this .ai^ % te«»i» mm-mmm 
imtl4 tMi m. IlMitiag im%m M 'Ite 
pU®fejyi®« my b« alJKsst i^ pM m% ia a lim-yeidr -psmiM (Wtg* 11). 
Piiftte«i?»©i«, 1A)» -fcajpv^stii^  ( $ )  w m M  pwilW./ 
It la i^itlk3,«, h®wiir«ri|,. -tliali 
pwMetlf harwstiag wwM %ii® polat vfyem tte« iia» 
'«RS« wiB3.d  ^ef ffliuir £Rp£itA»«-* At Mmnt M -ms "sssll smlm t«st 
all .Saf®©ti4 mm rmmeA. tfm a toiwitie pLai^ 'ieg &f g# .e3jin%» 
BBS •tildflBSSti.y 'S's^si'ftiA iip«l; '-slitost #Malite^«l* 
lBf©x^mia4®l.y0 &o 'ss^ «4swk» &B, seestopss'wwn iiM^«f%«l6ea.# ». 
i,q at-awihia  ^ sph^ s^  wsmtd ,^ft. 
me^ <&i tMe tfpi tba^. gmm m ims^ mA -mrnm mek sm& Im a;«ii^«-
"km' A %& mm ymm^f -
tioigm sM %wm m. 'w^ Mly' that pre%«®%iir# ^ amys 
imM liaw i® hm a^MM. '•dtey# m@r « I.*® ,ii©«iife ^pmti&d •» Xm^m' 
%® .<i»*aia©' «i|piif.f«^t.s;* • saa fcumty :appi^r seh^ibl## haw 
# 
p«©fitabl.® <^y eiwpt witt m fci# *»!.«•• par mm» 
g<a«^ » peiwlsis #f' bofcfg^ aimtgfat. tie 2,wto a»^ . g«g-l''i.)iih' ib»l.«bfc 
wtM hy inoslalim m t^ax^  ftn^  bgi^ srssg and tim 
isftth 'by fiiw©«tet (1 ,^ • If)-. fc®. 'tfc# awJl «i»«  ^
a«te« Jl* -AsSmrn «b4i«»j mA s pmetSmm w«iM b® i^ t te am  ^^ oAit. 
isa i^aafcl# to fellw,. with iwttwp®- plaaAs ©f g* tygfetoi 
1% wiwM ksw 4«flBit« |s©s8l^ ilitS«##. 
H# wl#tip?®»4. pmmwtm' 8>f iis*is# m swwe mj pro*M« %. 
' mm&m %& Titeal»l« -M ma  ^ lb# 
lioatf prmim^y  ^ mm sm .i^ peri- mi .Ilfi«t»« mA 115) 
• mAkirnp^^  ^ sp*- mmm M SjroajttiiMi* twm mk mm^m%s 
"teefe B* rlbis IMS" lb® M nafcfc««mK MSOtiMlltiS f'Mf ft4gwi#t<»a»fr. 
'trli® w^ y ,^ 4«fc# ®f 1®%* ' • 
mmmt m 
A teytie&l iw«as@si# -mi wiM M.mm* of swia« (Wtm gXabrm aii4 
@«ais«i by feh® £mm» S&^rmssMmrim. rtM« :it 4««:epib.«4# la. %h« 
oarly tl«£«s &i immMimt %bm mxkm 2jmi.m 
®A»3pg®» wyi iii« iiatijNi Jjitearasl er mdm B%m my b# girUM* la' tii# »i* 
•vm<s»4 siafos i« mAmmtm deveaoiwmt ia %h®' .4ia^«r«4 host-
Ms«» t® prefcistiiwi ©f imwims® pymMiA sad p«ritl«eia* Stai-
i«air»8 m ^  -diaeaeM wilt «ft« b«a4iiig mm ttt# .petat ©f 
mmbtm «n tfe@ ^md iat«ral.s« im^m  ^
pri^ g^mm 4mm %k« stM tek br&m wtrmks ia tb« Hia 
leaws m lftt«wAs propNesslv l^y collap«« ie f&m m mft&et m^ 
lik» ft Within a tw&>»fmm fwriM 73 pmrcmA of tii« ^Laats 
la & ®ef*» «ay b® 
"Pi#. i» mry iskma^mt th«- oMwsst hm bmm fe»i-
tiv^ y id«)itifi«^  fr« Iw&y Mmmri Wisi@@Qsia» Zt 'haS' fe«M i» 
mmry em &£ tfe» swnreyed ia I^prat* 
fBmfas fi?ttitiiif .»lM08t exclusively la tli« «iia«i««4 tiaim# 
im» td«it4fi#4 m ribtt »!»©«• teeth 4t« pyeoMial «ad j^ fi-
tii««i«l emtrnm  ^%e th« .publish  ^4«»®rifti«ai &£ that ©rgaaiawt. 
Tt» mt th» tw® mpmm- was pfwei tey pw^miMg pyeaidi©-
#poi^  te pwp9 «Mlt«r® i-wm a slagl® musmsmmg »»4  ^tii.«i t® iaf»st feaa t^hy 
•smam fliyatii «iii |#»tifyinf th# py®ni<4i*l am p«rlth®el^  stages 
pff@iae«i m the ifflfeetti »t«s» thm t^hrngm., grwKii^ . it ia 
«ltiir» mi ii«rtifyiaf tii« rnp&mm pvm '^ th® ei»®al naLatJ^aaliip 
©f th®' ftwgtts «# wsai m -tte# mt th» Mitmrmt up&m ®tag«»» 
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of iflM» -mvB f«ai, «a|jafel« ©f laAiei^  ih« Almmm 
 ^ hj m iajwid «i^  Xmmm ^aiui m 
hy d£f8ss i» stwi w^mds^  sn iiwjpia«»-iittt .<» stssts 
nsj.'ksjbg' &U& 49al>ti aof# x^ i^ j ip^  n^ i*# esbsistrotil.s' thaa 
sprayiai wite 9p&<» «r i^ eUuil. sM«^mim»4. 
pa%h©f«. Wtm wadtl^  <m m  ^AMtmmA «f late®rai©iy .nedlft 
fettfc failM %& Mml% mUmBM tm irm « Mm^ 
Imp* 
fb« miadmi ^wtea tmper&tuiNs i^ y^es f (ic gr i^^  
©f m potat© diatfef®#® «t» wjp® f««;^  t© fe« 25-30, 2»5-f,. and 32# f 
- 3f#f® e», 
AH ©f th« a©i^ «tL©fi@al, mi physiMm^ml etesfwetsySsiies ®f th® 
eaas  ^ftgrwe «dth %b« m. g# rlhis $mA t^ is '^ 9* 
pov% i^ «nls til® immm  ^best ot %h±m to turn 0th«r 
plwrtr s|«ei«s »a»-8 ifaifeim tm mi tttti tyrtim T®im# 
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i^ fest&isiBe eapabla of mmim wiXtia  ^ ia plaats. 
i4>5p. wm* 
1$.-*  ^ falreldli,. 6«. S. I«t«s •<» a. new airf dis«a«« ©f earrant 
«ajs«.»» •(.ItestS'&ei). !©%.» 1^1». 
%k  ^ i©»M S» Ci4«*8 diseasa# a»l their ecmtrol» p#2ll4# 
umrn^ m. mtM e®*, inc., i#w 
17* . • ielaxams «f the SSiOglish walsttt* €dLif • Stat® Sj3»« Hort» 
m&mij Bull. 4» 293-297. 1915. 
1$, Fmrnmr, S# Altoa* a i^ t of apples fey Betyypgrtwria rlfeis*-
Bjytepath. 15i 230-234. 1925-
If•' P«wler,, larrim S# f*lg ea»kers of Aslatie «h®»tw%» ia tfea aastaim 
Boltai Stataa, Ph|t«path» 2g;6f>?04- IB®. 
0* A ptrt'ial list of the'pix»aitie A»@«3B7«ates of lom.* 
pr®e« la# lead. sei. 32i:s|* lf2f« 
awhar, w-. ffe® f^ agi «f lawa |^ ««itie^  m 
p3 t^s# la. Stat# Coil* Smr* S«l«. 3'8313, 4?2.' If:^ . 
,22. Si?oB»eafe&«b®r, i* S. mA Bagpur, 1» 1. A contribution to 'tjia 'Ufa-
history, parmsitipft, :R»t b^iology of Botryoaphaeria. rii?is» S, T. 
St&ta 4ir» Is .^ Sta. faete» W.1, Igill3-i90. 1911, 
S$* Hai&ar, lilliaa !• Tfaa effect of ftt«tii the mtiliE&ti^ of 
gl»®®sa W mw*. Am. bot, a.®. gs?f-fo. 
1944* 
,3^» ifflfflai,, -f*  ^ Oeettrraasa of the apple t^ aa  ^ WBSkm? mmei. hf Boti*yo8Plimigi& 
MM,b ia Japsa* (In Jap.) Arm, Pfctytopath* S©e«. «J&pa«'fsli4-4.f0« 
l»f. C»iginai not seen, titla  ^»i©l. Abist. 158l2f, 
1941*) 
2$, i«iiirlaks«, daoi^ e 0. Winter food aai ©orer of Mearo® eott^ mtail# 
fraas. i, tear. Wildlife 3iT87-»?B. 3.93»  ^
loim Ip»iettltmral &^«rlaeat Stali«», A ww  ^-diaaase of ^sw&e# Aim. 
laport 1924134, im« 
lafim,. 1, and schoadLain, E. W. A a i^l&tioa of s»lt«ra ^dia for 
the eultivatim ©f mimmrgs^mm* fha aM 
6©#, Balticaore. 
1,1.®,. Carl©# '6«a»8 ia» • lotas «®te# a Botryoapltaaria rfA?ia« AgroncKia 
imsitaaa • l^ f. 
-75-
•2f* lariiaj, §. W, #f the 1 • «f I», S%«lt®8.i la 
I«teaml i:l»t®py M, sttpplsaisat:. If41* 
Ijaier, i. Th« asc y^ei^ #s #f i* S. §• 1., lor. Fl« 
iad«, 14i« Plant Dise«g« i»p#rt9i'. iippliwai IJlsfi* lf41» 
st«iit®s iJi tfc.» t^ aoa^al#® I. Mfe®l^ jjs ®sli7-22.3'. 
32»' » li©l©gi« irtaite® is Sptef»t»l®* II, %^®gia 2&i305-
33f. 
33# itll#!', f.. A# »e%»» -diseaaiw mm s t^hwa CalifcbtbIa 
&tl» fm®* art Am* mwt,* as-i«>lt* 
34» i«ify S» mA Ramdlsy, Charles 0* The tttftoty i® 
tt« status, life histofy a!»i mmgmmt* Fil>t«a-i^ €Kris<ett 
fm t^s - Division of Qawe, Ckasaission of Qa«i ^  Ix^mA 
fii&iriestj li«te»©m« 1943 • 
35# Sestler, ialj^  !•, .Bailey, W. W*, iaurfcia, A. C« awl I» !• 
faiwi 0i wild feedstuffs for pea-reared b«bi^ it« qaail 3m wirtfeer. 
jw. wll€llf« managsinebt 9:115-120. 1945. 
34, O'dtm, P. ««: effliief' aatf fcl«ek r#fe.« S«i«ee ii«a* 
435 • 19©t. 
37. Ortoa, 0# E» studiea ia the morphology of tiie 1* fh« 
str<a« aad the ewapoand fruetifioatioa® #f the lottiideaeeae aai 
other p^mpa. %%ologia l6i49-95« 19;^  
3#. faliier. Dean f» Sothierella rot. Csliforaia Asm©. f«»rljo©k 
1934sI34-I37T is4l (Original not seen, r«fl«ired ia Biol. Uiat. 
11:1667. 1937.) 
3f. V-emtmrnf Allea M* llsb«M e®wj-enr. 15iS*4, 
12. X$k3* mmp wmimmA ia liidL. Ab»t.- liiiff. 
1944.-) 
Pir««, F» P, Carreer of redbud la Sew Jersey. ®» S» D# *•, Bar. JPl. 
tnA*  ^ The Plant Disease Reporter 25:95-97. 1941» 
41. Fatterill, V. A* A new affle tree  ^eai^ er. ^So# Afrisaa imm* sei. 
i6:25a-271» 1919. 
4a. aitawp, A» J* .i«l ltlE«r, Begina S* '^ Iafcf«iwil,i#a t® rmm  ^m plm  ^
•iisease*. Jol» B* Swift Co*,. l»t*, St* .I.i»i»« 1936. 
43* Sate, 1. ia«w»nts of b#%M0i.«al )^ «ap0t««toS#*e. MeSwpp-ft-iH Co., 
Mm 1940* 
«f6-
4iIh irtter ll,iss« • test iudte ©f tfe® of lorfcfe iwepi®*.* 
HArvai^ Wmlw%T0l%j fwmm, C»riE»rMf«, «as8» lf2f-
45* Steear, €. L., Stevens, Keil E. and lilcoit, tergawite S* 
Botryospfaaerla aM Physalospora in the mst&m SnttM St»t®s» 
Mycoiogia i7J9d-107. 1925. 
« . ... . igtrygaEfeigBiylji aa  ^PteysalogBofa ©a 
SttiTOfti aai appl«# Jottr. Agr. Eas, 2S: $59-598. 1924. 
47« Sii^ , B-. B. Stm^Tom disease of *^1« 4a Kwaaa# laiitJB imm* 
Ag**. Sci. 12:368-380, 1942. 
wtd« hm% rmm &t Msmr-
ribls# imt* Agr, Bes. 49i^ f-%fi* 1^4* 
4f» Spmry, ©uTOthy 1. faetors affecting fai'iaiieas ia qaiu i^ty §M 
taalil^ jr of ta»in in leaves of ooiaKW.' Wms j^Ubm 
I, is t^olisheA M,S. thesis. Librafy, %&m Stat« 
^mm-f lf44» 
'SO-. Sfiimer, sxA Ostrm, f» First fsreitiBf, ®f iiro©4y 
f©©<t ]^ «fe8 la Camecticttt, J©ar» Wildlife l8uaa^««Bt fsff. 
1945-
5l-^» stevsBMiy F« t# Ramt liiseaii#' twmgl* fh® •fc«411aa S©.',, 
iw lerle*. 1^ 5, 
52, Slrwwas, S«il I* life history and r®lati<»®h%» of ilia.«3 l^a 
, UymUgU 17;191-201. 1925. 
53 • » §0mermm #f the currant cane blight fungus <a aawircats 
feSti! itt th# states. Mycologia lf0$» 
54* .. • fw# species of Pfaysaloaggam m Citytt« mi othsr &©»%«. 
myetaftgia <8:206-21?. 1926. 
55* . aai Jenkins J, .A# f» Occurrence of the currant ©aae bli^ t 
f»lgtts m other hosts# Jour. Agr. Res. 27:837-^ 43# 1924. 
56» SiwaiE, l«0»4€ill t* QtsraSiiation of seeds after ingesticm by rl«®» 
j»ete®i jtecaswt®. Jour. »vildllfe Man&g®aent 8:223-^ 1 • 1944* 
§7,. ilaitM States Department of Agriculture, Sareea of pa t^ .Industry, 
ictte speetoene received. U. S. D» A., Bar# PI* Ini*, The 
Plant Disease Reporter Id:50. 1934. 
feitcfe, F. P., Rogers, J. S. aM Frey, H. W. American suaaei I 
lettable tanning material aai dyestuff. U. S. A. lull* f06» 
1941. (Rev.) 
.-17-
WsAmmm  ^ Alw X« WiMmms of ahaM dimsA t^al t.x*e«®t mmrnstf 
f«eiAf^ In 193  ^&t Wm Um-vm Qiilmg 0iir|j(ieR 
©f Pafclirf.«>©r*. U. S. D» A#, S«r. Pi* 1b4», ffc« Plaafc 
mmrnm ais5-87. ifjf* 
#« iai.e« Studies of SoiOTew f^ ia wlbim m OemiM aai SSKiB* 
i» S« ,I»g ittr# Pl» Ind., W-flwEt'-SSSe i«p@ftitr 25i29-iS.# 
iftti 
4i#. WLft f• .aii^  Wolf, Frederick A* A ie6«% ®f B»tsey<e8ifc»<i«la fitel.8 
m wiUL«*r« «3«j©l©gia 31i21?-^# iflf# 


